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Abstract: The volatility and the stabilization of heavy metals in fly ash in municipality & agriculture mixed
waste incineration( Type A) and municipal solid waste incineration( Type B) were investigated. And the heavy
metals stabilization mechanism was studied by using FT-IR and XRD. The results indicate that the volatility of
heavy metals is higher in type B than that in type A, and is significantly affected by the content of chloride in
waste source. The volatility of heavy metals in fly ash varies in a sequence of Mn, Cr < Zn, Cu < Pb, Cd.
More than 50% of Pb and Cd are volatilized when the temperature exceeds 1 000 C. The relatively optimal
thermal treatment temperature is 800 C and the heavy metals stabilization is higher and the evaporation rate is
lower. The primary mechanism of heavy metals stabilization is the formation of stable silicate structure system
above 800 C.
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Figure 1  Generation process of fly ash
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Major heavy metals contents in fly ash

Content w/(mg-kg™")

Sample
Cu Pb Zn Cd Cr Mn
Type A 399.5 266.5 1853.5 =0.025 359 831.5
Background values of soils in Guangxi 18.84 17.63 56.26 0.1005 72.24 -
Type B 855.5 2930.5 7158.5 267.5 290.5 499
Background values of soils in Chongqing 21.59 17.93 73.39 0.13 64.45 -
Content limit value in grade Il of 400 500 500 1.0 300

GB 15618-1995
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Table 2 Major elemental composition of fly ash

Content w/ %

Sample

Cl Si Ti K Na Al Ca Fe C S
Type A 40.72 <0.1 21.44 3.37 4.43 <0.1 14.52 3.97 11.56 1.21 1.02
Type B 32.03  11.25 9.14 =0.1 3.52 10.95 =0.1 26.24 6.87 1.31 =0.1
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Figure 2  Effect of temperature on the total

heavy metal evaporation

F P 2 AT 20, P RO v R S R R AT R
TR E T e T3, JE A Ak IR 5 5 900 °C LA
J5 AR ISR B B R AU AT
PE AN, B ROK A R TR A ROK

T E B EA G R, A N L E S O
KHRELEBIRAR K 10% DL,

A P P A R O Rk i T AR I H
TR P i A B ) 1T X B0 5 R SR B
W — AL, b, ST R WS K P E AR
FERARBUMFRIEME TR . T ORI & &l 2
PEF RIS Fr LA IE 3 U5 SR B 0 4 IR 1A R R
PEAH R, BA—R R () P AT R
f TIRG A CR()P8) , Ir LA 210 8 4x )| DL Ak
YIE AP AE AR B — B R 1Y) B 4 )8 o ) 7R FAAb 3
TR,

PIFR IR 4% 2 48 T K I R OR TR
AL ULIE 3, &l 3 W1, 7E 200 ~ 1 100 C,Mn,
Cr P48 R RBAR LA, PiRh CK P Mn 145 &R AE
BURE YK T 3% ,Cr W 2 R & 43 3L 2% |
7% Zidv, X FEE RN Mn Cr A B & T4 & &
&E , AL B YR 24 i E & 5

1£200 ~ 1 100 CH,Cd \Pb FYHE & B B 1T,
B35 93% . o IRA KT Cd 5 & FBAE



512 3

Bl A RIRSEGE K G R i AV E AL AR LB 1535

TEA 3R B R AR F AR, X R E IR AR K Cd
B, HAR bt S LR I A2 5 B — B KK
Cd 7£ 900 C LA & B B 3 002 R 41% |
1000 ~1 100 CHA&IENE , fy Seafeil, HAe R Py
AR ETREZ N ALY SE ) . R CKE 4

80 L Type A

E/%

- 40 -

20

0+ =N

1 " 1 " 1 " 1 " 1 "

200 400 600 800 1000 1200
Temperature ¢/C

J& Pb A5 A AR B FAHAL, 7E 200 ~ 800 T AZ 4k,
RN, B — TR K T P IR AR 20% Lo 4h, IR A
RUIRMTE 10% 247, Pb B4 & R AE 800 ~900 C
W&AT 4, 75 900 C LA I 1

100

| Type B

80 -
60
§ L
W7 40 -
20

0 & = Oo——-O—O0—0

1 ' | L | ' 1 L 1 '

200 400 600 800 1000 1200

Temperature  /°C

B3l BEXS R R G 4 R R B R
Figure 3  Effect of temperature on evaporation of heavy metals in fly ash
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Table 3  Evaporation amounts of Cd, Pb, Zn and Cu at 1 000 and 1 100 C

Cd Zn Cu
/' C 1 000 1100 1000 1100 1000 1100 1000 1100
Type A w /(mg-kg™") 0 0 127.72 201.13 187.98 371.50 41.30 50.34
Type B w/(mg-kg™') 137.85 146. 11 2348.26 2722.29 1575.75 2690.72  265.31 313.83
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Figure 4 Effect of thermal treatment temperature on extraction of heavy metals in fly ash
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Table 4 Phase change trends in type B treated at 800 C
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Figure 6 XRD spectrum of type B treated at 800 C
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